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Simoa® SARS-CoV-2 N Protein Antigen 
Test Sensitivity

  When evaluating relative performance characteristics for SARS-CoV-2 diagnostic tests, it is important to 
understand how di�erent measures of sensitivity are established. There are two distinct characteristics that are 
evaluated by the FDA for all tests receiving Emergency Use Authorization that demonstrate the test’s ability to 
accurately and robustly detect positive subjects: analytical sensitivity, and clinical sensitivity.

Analytical Sensitivity, or Limit of Detection (LoD): 
To enable a common methodology between disparate SARS-CoV-2 diagnostic test types, the LoD is reported 
in units of TCID50/mL (or Median Tissue Culture Infectious Dose/mL). These studies are typically conducted 
with inactivated virus from a commercial supplier or public repository, which determines the initial TCID50/mL 
as the virus concentration at which 50% of cells are determined as being infected by displaying cytopathic 
e�ects. The limit of detection for a diagnostic test is de�ned as the lowest viral concentration at which at least 
19 of 20 replicate samples are identi�ed as positive by the test. The test LoD is not subject to the sources of 
experimental variability that may confound the determination of clinical sensitivity as discussed below, and 
thus represents a meaningful basis for comparison between tests. As shown in Table 1, excerpted directly from 
the FDA website, the Simoa SARS-CoV-2 N Protein Antigen Test has a reported LoD of 0.29 TCID50/mL, 
corresponding to an analytical sensitivity >100-fold greater than any other SARS-CoV-2 Antigen test currently 
authorized for Emergency Use by the FDA.
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Table 1. Comparison table for SARS-CoV-2 Antigen Tests Authorized for Emergency Use.* 
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*Source: FDA Website: Antigen Tests Receiving Emergency Use Authorization, (May 26, 2021)
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Clinical Sensitivity, or Positive Percent Agreement (PPA): 
To determine a novel diagnostic test’s ability to accurately identify positive subjects, natural clinical samples must 
be evaluated with the candidate test, and the results compared to data generated with an established comparator 
diagnostic test. The degree of concordance between positive subjects identi�ed by the candidate test and the 
established comparator test is reported as the ‘Percent Positive Agreement’ (PPA), frequently referred to as the 
clinical sensitivity. For candidate SARS-CoV-2 diagnostic tests, high sensitivity RT-PCR has been established by 
the FDA as the reference comparator against which clinical performance data must be generated. 

Test manufacturers and regulators should be mindful of several potentially confounding factors when considering 
PPA data. First, a large number of SARS-CoV-2 RT-PCR tests have received Emergency Use Authorization from the 
FDA, with >100-fold range in analytical sensitivity1. Thus, the speci�c RT-PCR test(s) used as a comparator in a 
clinical study may in�uence the degree of concordance with the candidate test. Second, the size and composition 
of clinical study cohorts makes it di�cult to directly compare clinical performance between tests. Smaller studies, 
and/or studies with a higher fraction of subjects exhibiting high viral load at the time of testing may not accurately 
re�ect real-world performance. Quanterix has conducted a prospective clinical study enrolling nearly 900 
subjects to validate real-world performance of the Simoa SARS-CoV-2 N Protein Antigen Test. This study was 
2-10X larger than any other prospective trial conducted for an antigen test authorized for Emergency Use, 
conferring high con�dence that the reported clinical sensitivity accurately re�ects test performance. Third, 
although designated as the established comparator, it has been reported that RT- PCR testing may be susceptible 
to false negatives early in the infection cycle due to analytical sensitivity limitations2, and susceptible to false 
positives late in infection due to persistent viral RNA shedding after clinical infection has cleared3. Novel 
diagnostic tests with performance that is superior to PCR may exhibit apparent “false positives” if detecting viral 
infection that was missed by molecular testing, or apparent “false negatives” if molecular testing was detecting 
residual RNA following recovery, rather than viral RNA due to active infection. As new technology platforms 
enabling high analytical sensitivity such as the Simoa HD-X emerge, it creates new opportunities for the scienti�c 
and regulatory community to continuously reassess what test methodology constitutes the “gold standard” 
against which other tests should be compared.   
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